Since the discovery of nucleic acid by Miescher, the studies of many investigators have contributed to our knowledge of the chemical structure of these substances and their distribution in the cells of animals, plants, and bacteria. The two principal groups of nucleic acid are desoxyribonucleic acid and ribonucleic acid, the former occurring in the nucleus like particles of fungi and bacteria and in the nuclei of the celLs of higher plants and animals, and the latter in the cytoplasm of the cells of plants, animals, and bacteria. The investigations of Johnson and Brown (1922) and Brown and Johnson (1923) of the nucleic acid of tubercle bacilli have shown it to be of the desoxyribose type. On the other hand, CoghiRl (1931) found the nucleic acid of the timothy bacillus to be of the ribose type and suggested that the determination of the nucleic acid content might fumish a basis for the chemical classification of bacteria. In view of this difference in the type of nucleic acid of these bacteria it was felt that a study of the nucleic acid of atypical acid-fast bacilli isolated from the sputa and gastric contents of patients with proved or suspected tuberculosis (Loesch and Petrik, 1939) might be of value in correlating these microorganisms with tubercle bacilli and thus aid in evaluating the significance of their presence in sputa and other exereta. A preliminary qualitative study (Petrik, 1944) revealed that six strains of atypical acid-fast bacilli contained the desoxyribose type of nucleic acid when tested by the Dische (1930) reaction for desoxyribose, and that it was present in low concentration or absent entirely in four other strains. The present report deals with the quantitative estimation of nucleic acid in a number of strains of Mycobacteria.
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MATERIALS AND METHODS
The Mycobacteria used in this study were three strains of atypical acid-fast bacilli, Ho, He (white), and Mar (orange), two strains of Mycobacterium phlei, one strain of Mycobacterium thamnopheos,l and one strain of Mycobacterium tuberculosis var. hominis, Co, isolated from the sputum of a patient with pulmonary tuberculosis. This organism has a low virulence for guinea pigs. All the microorganisms were grown on the Long synthetic medium described previously (Petrik, 1944) , except M. phlei, which was also cultivated on Henley's synthetic medium (Henley, 1929 (Mirsky, 1943) found that nucleohistone of thymus prepared by extraction with water could be split into nucleic acid and histone by saturation with sodium chloride. On the other hand, Taylor et al. (1942) found it necessary to use more stringent methods to break the bond between nucleic acid and protein in rabbit papilloma virus protein. The protein residue from cold alkaline hydrolysis was taken up in 5 per cent sodium hydroxide solution and heated on a boiling water bath for 30 minutes and neutralized. A desoxyribose type of nucleic acid was isolated from the solution, and no evidence was seen of the presence of ribonucleic acid. Johnson and Brown (1922) and Coghill (1931) used dilute alkali solutions during the preparation of nucleic acid from the tubercle bacillus and M. phlei. Heidelberger and Scherp (1939) found that the nucleic acid (ribose type) present in a fraction obtained from a scarlatinal strain (C203) of hemolytic Streptococcus, group A, is bound more firmly than in dissociable salt linkage. Sevag and Smolens (1941) found the linkage in natural nucleoprotein of Streptococcus pyogenes to be nonpolar rather than polar, thus requiring treatment with alkali, acid, or certain organic solvents to split or weaken the linkage of the natural nucleoprotein. Brues, Tracy, and Cohn (1944) warn against the use of the method of alkaline hydrolysis described by Levene and Bass (1931) , claiming that this method cannot be used to obtain desoxyribose nucleic acid without at the same time hydrolyzing any ribose nucleic acid that may be present, owing to the instability of the latter in alkaline solution.
Since the investigations of a number of workers indicated that both types of nucleic acid may be present in bacteria, a number of methods were used in the attempt to determine the nucleic acid content of the Mycobacteria used in this study: (1) The method described by Coghill (1931) for the timothy bacillus.
(2) Levene's (Levene and Bass, 1931) Mirsky and Pollister (1942) , followed by the precipitation of the nucleoprotein with alcohol. The methods used to split the bond between nucleic acid and protein were (a) treatment with 5 per cent sodium hydroxide for 2 hours at 0 C as suggested by Johnson and Harkins (1929) , (b) treatment with 5 per cent sodium hydroxide for 1 hour at 0 C, and (c) the method of Cohen and Stanley (1942) , which avoids the use of alkali, the solution of nucleoprotein in 0.1 N sodium chloride at pH 5 to 6 being heated for one minute at 100 C. The reactions of the hydrolyzed nucleoprotein solutions were adjusted to pH 6.8 and the nucleic acid was precipitated by the Jorpes barium acetate method and purified by the Levene-Jorpes acetic acid method ( Levene and Bass, 1931) . (4) The method suggested by Bang (Mirsky, 1943) , i.e., saturation with sodium chloride.
Determination of nucleic acid. In order to determine which of the foregoing methods was the most suitable for extracting the nucleic acid from the Mycobacteria, 5-gram portions of dried, defatted M. phlei bacilli were ground in a mortar to a fine powder and extracted by each of the methods described above.
The purified nucleic acid was tested for pentose with the orcinol reagent and for desoxyribose with Dische's diphenylamine reagent. Nitrogen was determined by the micro-Kjeldahl method and phosphorus by the method of Fontaine (1942 3c or by that of Bang, probably because the bond between the nucleic acid and protein was not split or weakened sufficiently to allow the nucleoprotein to dissociate into its components. Since these results did not agree with Coghill's finding of the so-called plant or ribose type of nucleic acid in thetimothybacillus, a strain of the culture used to grow the organisms for his investigation was obtained from Parke Davis and Company to determine whether it differed from the strain used in this study. This organism was cultivated on the Long syn-thetic medium and also on Henley's synthetic medium (the latter contains glucose in addition to glycerol) to determine whether the composition of the medium would have any effect on the nucleic acid content of the bacilli. The methods used to extract the nucleic acid were Levene's and 3a, and the results of this study are summarized in the first part of table 2. The desoxyribonucleic acid content of this strain appears to be similar to that of the Cornell strain. The presence of a small amount of pentose sugar in the material extracted by method 3a indicates that a small amount of ribonucleic acid may also be present. Determination of desoxyribonucleic acid. Five-gram portions of M. thamnopheos, M. phlei (Cornell strain), and atypical strains He, Ho, and Mar were extracted by Levene's method, and the nucleic acid was purified by the ammonia acetic acid method. The results of this study are summarized in table 3. The desoxyribose type of nucleic acid was found in each of the strains examined, as is shown by the reaction with the diphenylamine reagent.
Estimation of the nucleic acid content of the atypical strain Ho, and M. tuberculosis var. hominis strain Co. Five-gram portions were extracted by method 3a, and the results are summarized in the second part of table 2. This method appears to be satisfactory for isolating both types of nucleic acid.
DISCUSSION
The results of this study and those of other investigators indicate that the desoxyribose type of nucleic acid is probably present in all strains of Mycobacteria, and that strains of known virulence for animals may have a greater content than the so-called avirulent strains. The positive test for pentose with the orcinol reagent indicates that the ribose type of nucleic acid was also present in the material obtained from three of the strains investigated. The difference in the results of this investigation from those of Coghill may be due to (1) a variation in the strain of M. phlei, (2) the chemical composition of the culture medium on which the organism was grown, or (3) the age of the culture at the time of harvesting. Creighton, Chang, and Anderson (1944) have shown that when the H37 strain M. tuberculosis is cultivated on a modified Long synthetic medium in which glucose replaces glycerol, the fat contained no glycerol, but a carbohydrate which could not be identified. Recent investigations (Mirsky, 1943) have shown that a greater concentration of the ribose type of nucleic acid is found in the cytoplasm of rapidly dividing cells of tissues and yeast. That the desoxyribose type of nucleic acid is found in these strains of Mycobacteria is not surprising since evidence is accumulating (Allen, 1941) One difficulty that may be encountered is that the more drastic methods re-quired to split the bond between nucleic acid and protein in the nucleoproteins isolated from Mycobacteria may destroy or alter the tranforming principle. The possibility of desoxyribonucleic acid or of the intact nucleoprotein influencing Mycobacteria in a way similar to that reported for pneumococci is being studied. The influence of the age of a culture and the rapidity of growth on the nucleic acid content of the Mycobacteria is under investigation.
SUMMARY
The desoxyribonucleic acid content of a number of strains of Mycobacteria was determined. It is probable that this type of nucleic acid will be found in all strains of this microorganism.
The reaction for pentose obtained with the orcinol reagent indicated that ribonucleic acid was also present in three of these strains.
The nucleic acid content of the two strains of Mycobacterium phlei studied was found to consist largely of the desoxyribose type, which differs from Coghull's finding of the ribose type.
The values for the nitrogen-phosphorus ratios are consistent with that required by theory for the tetranucleotide structure of nucleic acid.
The bond between nucleic acid and protein in mycobacterial nucleoprotein apparently is nonpolar since it was necessary to treat the nucleoprotein with alkali before the nucleic acid could be precipitated free of protein.
